A proteolytic cascade of kallikreins in the stratum corneum.
Serine proteases belonging to the kallikrein group may play a central role in desquamation. We have identified human kallikreins 5, 7, and 14 (hK5, hK7, hK14) in catalytically active form in stratum corneum. All three enzymes are produced as inactive precursors. In this work, we prepared recombinant enzymes and enzyme precursors and characterized the catalytic properties of hK5 and hK14. With peptide substrates hK5 and hK14 both showed trypsin-like specificity and alkaline pH-optima. For the substrates tested, hK14 was superior to hK5 as regards maximum catalytic rate as well as catalytic efficiency. hK5, but not hK14, could activate pro-hK7 in a reaction which was optimal at pH 5-7. hK5 could activate its own precursor as well as pro-hK14. This was in contrast to hK14, which could activate pro-hK5 but not its own precursor. The activation of pro-hK5 either by auto-activation or by hK14 occurred at maximum rate at neutral or weakly alkaline pH, whereas activation of pro-hK14 by hK5 was optimal at pH 6-7. We conclude that the enzymes studied may be part of a protease cascade in the stratum corneum, and that the observed pH effects may have physiological relevance.